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Abstract

Ambient noise in the sea influences natural life therein and calls for effective predictive tools that will help in setting regulatory norms. The development of computational efficient models for sound propagation in the sea is therefore necessary. In realistic environments variable bottom topography and sound speed variations in all three spatial coordinates (i.e. depth, range and azimuth) are the main causes of 3D scattering and refraction of the acoustic propagation. 

A 3D sound propagation model, based on the paraxial approximation of the reduced wave equation, is presented. The model can handle sound wave propagation in a 3D ocean environment, with irregular interfaces and sound speed variations in all directions. We use finite difference discretizations coupled with an easy to incorporate nonlocal transparent bottom boundary condition of integral type. 

Several test problems are presented and the results are compared to those of standard 3D parabolic equation models. The model can be easily interfaced with GIS to retrieve realistic environmental information.

